Pythagoras theorem 


OPENING PROBLEM 


Sven has challenged Jill to a swimming race in 
a lake. Both swimmers will swim from A to B, 
but each needs to touch a buoy along the way. 
Sven thinks he is a very good swimmer, so he 
will swim to buoy C on his way to B. Jill will 
swim to buoy D, as shown. 


Things to think about: 
a How far will Sven swim? 
b How far will Jill swim? 
€ How much further will Sven swim than Jill? 


TU PYTHAGORAS THEOREM 


A right angled triangle is a triangle which has a right angle 
as one of its angles. 


The side opposite the right angle is called the hypotenuse, 
and is the longest side of the triangle. 


The other two sides are called the legs of the triangle. 


Around 500 BC, the Greek mathematician Pythagoras 
discovered a rule which connects the lengths of the sides of 
right angled triangles. 


CJ 


PYTHAGORAS’ THEOREM 


In geometric form, Pythagoras” theorem states that: 


In any right angled triangle, the area of 
the square on the hypotenuse is equal to 
the sum of the areas of the squares on the 
other two sides. 


Hy-pot-en-use? 
«e 00 ° 
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We can use Pythagoras’ theorem to find unknown side lengths in right angled triangles. 


Example 1 M IMAM =) Self Tutor 


Find the length of the hypotenuse in: 


2em 


3cm 


Let the hypotenuse have length x cm. 
. 2 = 3? +2 {Pythagoras} 


. 22=9+4 2cm A 
. g7=13 
| g=V13 {as z > 0) SE 


The hypotenuse is v13 cm long. 


Find the length of the hypotenuse in: 
Gi DR 


3cm 


Let the hypotenuse have length x cm. 
. 2 = 3? +2 {Pythagoras} 
. f =9+4 2cm 
. 22=13 
2 = 13 {as z > 0} 


The hypotenuse is 13 cm long. 


EXERCISE 5A 


1 Find the length of the hypotenuse of each of the following triangles, leaving your answer in simplest 
radical form where appropriate: 


a 4cm 


b e 
Dom 8km 
Vom 


8cm 13km 


12m f 
5em 10m 9mm 
2cm 


Example 2 =) Self Tutor 


Find the length of the third side of the triangle. 


Example 2 =) Self Tutor 


Find the length of the third side of the triangle. 


Let the third side have length z cm. 


20055268 {Pythagoras} 
- a? +25 = 36 dss rem 
+ Sail 
, r= VIL {as x > 0) Som 


The third side is 11 cm long. 


2 Find the length of the third side of each of the following right angled triangles. 
Where appropriate, leave your answer in simplest radical form. 


Find the length of the unknown side of each of the following right angled triangles. Give your 
answer to 1 decimal place where appropriate. 


a b 7m D 


Dom 


14.1cm 


4 Find z in each of the following: 
a 3 om b 


rem 


VZ cm 


2/2. cm 


4 
Võcm 
A 


Example 3 | 


(z)? = z? + 6? {Pythagoras} 
= 2? + 36 


{as z > 0) 


5 Find the value of x: 
a 9em 


2x em 


Example 4 


Find the values of the unknowns: 


Find the values of the unknowns: 


In triangle ABC, the hypotenuse is x cm. 
+, is BI LU {Pythagoras} 
SE 

~ =V {as x > 0) 


In triangle ACD, the hypotenuse is 6 cm. 


` y? +(V26)? = 6? {Pythagoras} 
- y? +26 = 36 
~ y=10 


E y=vV10 {as y>0) 


6 Find the values of the kaze” 
2em 


B- 
e - 


7 Find a: 


9m 


13cm 


8 Find the length of [AC]: 9 Use the figure below to show that 


V2+ VB = VIS. 


A 


9 
sa a ie viż 


B D 
c 


10 Find the distance AB in each of the following figures: 


a D [oj b 4m D B 
M 1m 
4cm ES 6m 7m 5m N 
B 3m 
4 A B 


A 


EXERCISE SA KOK 


1 avēcm b 10cm e V23äkm d 5VZcm 
e 2/61m f Va8i mm 
2 a dëm b 8m € 6VIem d Zon 
e V26m f 180cm or 1.80 m 
3 a 94cm b w71m € w88cm d «59cm 
e m5.2m f = 16,9 cm 
4 ac=VIl ba=v2 cz=v5 dzr=V15 
EE? tz=4 
5 a z=3V3 b z=2V13 ¢x=2 
6 az=2V2, y=VIT b z-3/6, y= VÐ 
z=v5 y= võ 
7 a VZ bz=lM < c=12 
8 AC = V39 m = 6.24 m 
U B Hint: In AABD, 6-23 
L c=V2, s>0 
In ABCD, 
y +27 =12 
. y= VB, v>0 


A TD y c 
In AABC, AC? (V6)? + (V12)3=18 ;, AC= VIS 
10 a vi7em b vm < VAT m 


